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This light-box frame can be easily built by anybody and lets you accurately 
align films on double-sided PCBs. 





Making your own PCBs is fairly straightfor- 
ward when you make use of the readily avail- 
able products on the market. When the board 
is single sided, its exposure is easy. But for 
double-sided boards the artwork films have 
to be aligned precisely on both sides of the 
board in order to make sure that the holes 
drilled will be neatly centred in the copper 
pads on both sides. 

Most light-boxes are provided with align- 
ment crosses to aid lining up the films. In 
practise they were not found to be accurate 
enough. 


The light-box frame 


The accuracy can be improved with the help 
of this easily built light-box frame, which 
allows both films to be lined up precisely. 
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The complete frame consists of 
two frames, each with a pane of 
glass onto which the film can be 
stuck (Figure 1). When both frames 
are on top of each other, the position 
of the top one can be adjusted in 
order to align the films. The position 
of the top frame is then fixed using 
two bolts and both frames can then 
be taken apart for the PCB to be put 
between them. 

After that the PCB can be 
exposed, either both sides simulta- 
neously or one side at a time, turn- 
ing the frame over halfway through. 
The dimensions of the frame have 
been chosen to give a snug fit in the 
UV exposure box from Conrad Elec- 
tronics (order number 53 06 89-33) 


that has its existing window 
removed. You can of course change 
the dimensions for use with a differ- 
ent type of exposure box. 


The parts 


The frames are made from two 
pieces of 8 mm thick MDF. This 
material can be easily worked on 
without splintering. Cut out both 
frames using a jigsaw. The openings 
for the glass should not be cut until 
the grooves have been milled out. 
The dark grey areas in Figure 1 have 
to be milled to a depth of 3 mm using 
a router with a straight cutting bit. 
The diameter isn’t critical; 6 mm 
seems to do the job well. If you can’t 
get hold of a router you could also 
use a sharp chisel and knife. 

After milling the grey areas the 
Openings can be cut which will later 
hold the glass panes. The holes for 
the various bolts can also be drilled 
now. All corners and edges should be 
filed at an angle to give a neat finish. 

The next step is the mounting of 
the glass panes. This can be ordi- 
nary window glass, which can usu- 
ally be cut to size free of charge ata 
hardware store or DIY store. The 
thickness of 4 mm is very important, 
since the glass has to stick out a lit- 
tle above the MDF frame. This way 
the films will be touching during the 
alignment process. If the glass were 
below the surface of the MDF frame 
there would be a gap between the 
films, which makes accurate align- 
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ment impossible. After the glass has 
been cleaned with white spirit or 
benzene, it can be glued onto the 
frame with a small amount of two- 
part adhesive. 


Alignment 


The most important part of the light- 
box frame is the alignment mecha- 
nism. This should not have any play, 
be adjustable over a certain range 
and remember its position when both 
frames are taken apart. This sounds 
more difficult than it is in reality. 

To help with the alignment we 
can use a stay-peg from a window 
stay. There are various types of these 
available. What we need is a straight 
pin with a diameter between 6 and 
8 mm, which has been welded to a 
base plate. The pin should have a 
rounded top, which makes it easier 
for the top frame to slide on. 

The second part of the alignment 
mechanism has to be homemade out 
of a piece of aluminium. Figure 2 
shows all the relevant dimensions; 
the hole on the left fits over the stay- 
peg. This could have been a round 
hole, but then this should have had 
the exact size of the pin to avoid any 
play. This is practically impossible to 
make, hence the choice of a V-shape. 
The angled sides will take up any 
play in the X and Y directions. 

The slot in the right-hand side 
allows the slider shown in Figure 2 
to move freely round the bolt in the 
top frame. Two of these sliders are 
required. The holes can be easily cut 
out of the aluminium with a fretsaw. 
Again you should de-burr all sides 
with a file. 


Construction 


All parts are now ready to be put 
together. 

Mount the two stay-pegs onto the 
bottom frame, preferably with coun- 
tersunk M4 bolts (about 10 mm long) 
and dome nuts. For the top frame 
you should use two Mb lock bolts 
with a length of 20 mm; an accurate 
tap with a hammer should be 
enough to fix them in their holes. If 
you don’t want to risk breaking the 
glass you can use a small flat file to 
turn the round hole into a square. 

A slider is placed over each of the 
bolts followed by a large washer and 
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Figure |. Dimensions of both frames. 


a wing nut, allowing this to be eas- 
ily loosened and tightened. Figure 3 
shows the alignment mechanism of 
the prototype in detail. The light-box 
frame is now ready for use. 


The films 


The artwork film for the component 
side can be made in the same way 
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as that for the solder side. The film should 
however be printed in a mirror image. Apart 
from that, it is recommended to remove any 
unused pads. Especially with ICs it is difficult 
to see which pins are used once the socket is 
mounted on the board. When the unused 
pads are removed, only the remaining pads 
need to be soldered. Some PCB design soft- 
ware supports this feature. Layo1 for exam- 
ple has the facility to export the design as a 





Figure 2. The slider of the alignment mechanism. 
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layer after which the unused pads can be 
removed manually. 


Using the light-box frame 


After both films have been printed they can 
be cut to size using a sharp knife. Leave 
enough of a margin round the actual board 
dimensions. The corners of the film are stuck 
to the glass using sticky tape. Something that 
should be avoided is for a corner of the PCB 
to lie on top of the sticky tape. In this case 
there will be a gap between the film and the 
light sensitive layer, causing the tracks to be 
over-exposed in that area. 

With both films stuck to the glass panes 
the wing nuts are loosened such that the alu- 
minium sliders can move freely. Put the 
frames on top of each other with the V- 
shaped holes of the sliders going over the 
pins. Now it’s just the case of moving the top 
frame until the films are aligned. Once the 
correct position has been found the sliders 
should be moved tightly against the pins. The 
wing nuts are then tightened and the align- 
ment is complete. 

The protective films on the PCB should be 
removed in a dark room. The top frame can 
now be removed from the bottom frame, tak- 
ing great care that the sliders don’t move! Put 
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Figure 3. Close-up of the stay-peg/slider/wing nut. 


the PCB onto the bottom film (avoid- 
ing the sticky tape) and replace the 
top frame again; this should auto- 
matically stay aligned with the bot- 
tom frame. 

The films are pressed tightly to 
the board by using two thick elastic 
bands to force the frames together. 
That is the purpose of the fork 
shaped cutouts in the corners of the 
frames. 


And finally 


After the exposing, developing, etch- 
ing and drilling we end up with a 
PCB that has its drilled holes neatly 
in the centre of the pads on both 
sides. Through-plated holes can be 
made as usual, by soldering compo- 
nents on both the top and bottom 
side of the board at specific places. 
(020132) 
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